Synaptic restructuring during long-term facilitation at the crayfish neuromuscular junction.
Long-term facilitation was induced by 20-Hz stimulation of the motor axon innervating the opener muscle of the crayfish, Procambarus clarkii. Excitatory postsynaptic potentials remained potentiated for several hours after stimulation. Structural correlates of potentiation were sought. Nerve terminals of the motor axon were fixed for electron microscopy in unstimulated preparations (controls), and during and after 20-Hz stimulation. Synapses were reconstructed from micrographs obtained from serial sections. Synaptic contact area and the number of vesicles at the presynaptic membrane did not change after 20-Hz stimulation, but the latter decreased during stimulation. Presynaptic dense bars ("active zones") decreased in number during and increased after stimulation, while perforated synapses increased after stimulation. Modification of presynaptic structures occurs rapidly and may be linked to long-lasting changes in quantal content of transmission.